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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negative 
electrode material having excellent charge/ discharge 
cycle characteristics by using a material for a negative 
electrode, the material being a composite particle 
covering a part or the entire surface of a nuclear 
particle composed of a solid phase containing at least, 
one kind of silicon and zinc as a constituting element 
with a specific compound. 

SOLUTION: Positive and negative electrode plates 5 and 
6 are produced by coating a mix layer containing a 
conductive agent and a binder in a positive electrode 
active material or negative electrode material on the 
surface of a collector. The negative electrode material is 
a composite particle covering a part or the entire 
surface of a nuclear particle composed of a solid phase 
containing at least one kind of a silicon and zinc as a 
constituting element with a material of a solid solution or 
intermetallic compound of either the silicon or zinc as 
the constituting element of the solid phase and, except 
the constituting element, one kind of element selected from a group of Group II elements, 
transition elements. Group XII elements, Group XIII element and Group XIV except a carbon 
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(57) [Ultl] 

fSijc^t LT^^, liJlEiaiSB (lilts A(75«^75«-e& 
J1W«£0 2@I^*. ^#7C*. 1 1 3i^7t;*, 

~4 0 p pmro^lltC*"L. /{i^o- 1 0~4 p pm(7?|6 



z-ttam 

4— MO* 

5- E«C 

5a— 

6- M« 

7— fe/'fu-y 




1 

^TkSfiiK. -fez-^i^-^. *5j;t;y^i? 

tr«)*5E*t LT^;^. SfItE@tlB{igtaA01i^fe^* 
•C. ii«^i75 2jS7CSB. S^TC*. 1 2m. 1 3:^7C 

- 1 0~4 0 p pmrolEHlcWL. *^0- 1 0~4 p p 

^p,|v/^-t/lx^iijky ^r>A£*(C>ffLT- 1 0-4 p 
pmO^Hi: 1 0-2 0 p pmCOggHlC^tb. -10- 
4 p p m«0^ia(-^ri"5 iXr/'^/'P^i^, IQ — 20ppm 20 

t^)©ia (c^-r 5 v' ^'i-;V'(0 1-10 5 r i 

[0 0 0 1 1 

[0 0 0 2] 

imjii:LT^lJffl^^^TV^5y^^>-t^-^}^«?lill±s e« 

^?!?^teoTIEll{|iJlcjgL. 

ofco ait. mmi^tcT'^Vy^ haitm^mi^:k%\/^ 40 
^t6o -?:rofci6ffi?lil(Dl^la5t6*T:i45*< 'tofc 0, l;^ 

[0 0 0 3] y f^-^A^Mi^et^sAiitt-f^ir b 
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2 

^^*f4 3 7 2mAh/g-efcf?. L i ■^m^i^(Dmm 

1 0:$^-co img[i:'>j'^v\ 
[0 0 0 4] {t!i(DA1?i«i|sftbT. y^-^At^k^ti^ 

v^5o ^!i;ti4\ ^sr-r* (Si), MIS (zn) wy^i? 

is, LiZnT'fe?), rc«^|S-e(4^My^!>-^f±ii 
^^k^^Sli, ^fl^tlA 1 9 9mAh/g, 4 10m 

[0 0 0 5] ■^1t^}'J-^J^h\t'^m^M-t^^W-^M. 

#FjI¥7 - 2 4 0 2 0 1 ^<ikm^\tm^7iM*-^^fi 
i>wwk^m(omtm^. <^WiW-9-&'i e 5 i-^^^t 

J±4Blj^7U«:&05P> Sb(D'>?i< tt-o5r-^tf^JR 
FBm-g-tlA^??'^ 0 ^ -^Tf^SSB^altii^^c a F^Ss Z n S 
A 1 L i S i Scov^•f ixd^;5^?3 7ic5.Affi*Wii:';!)5 

»|g^tl-CV^5„ i^WiW-l 0-208741 

y 5^1^ -^^ro^«»*l!|v'^/-^- 
[0 0 0 6] 

[0 0 0 7] ^)^^M.kit^m^w^j&-t^^-w^mi^^ 

i6i.if^^w-^^muPcn^mmMt^=^Lx. mm^m 

[0 0 0 8] ^^tt-'^-flgtt, ^(O^in^^fi^m^^ 

A/t'V^S. *&^-SiCa = 0. 5 4 2 0 nm;*^fc^^L 
■C, *fil[*&^1*8l(40. 1 5 9 2 nm'-Cfo"9, '^■-l'?^ 

Jf:^-ie(7?i&is(>5^:|^iM(±l 9. 9X10''nm'-efo 

tc*3it5 y j^t(r)nM.\\:^mfiit-^mw^i&x\t. ^ 
nm.]^<D^m\^^^m:it^misi« s i,tro2^i/4s 

^fc#LTV^2) tC>t#;t^tv5o L i 12 S i 7 OJ^b^s^ 
fi^JT^i^^il^i^ m:^fB, ^raWPnma) (C(±5 6i@ro 
'ir^'^jl^dS^iixTV^So ^W*&^£iCa = 0. 86 
lOnm, b = l. 9 7 3 7 nm, c=l. 4 3 4 1 n 

mt^h^^\^X. m'm^W-m\i^2. 4 3 7 2 nm'T 

^^z:^&^^4^£D'5^^^J[f^fct?l»tfcffl) «4 3. 5x10 

L i .2 S i 7 ICT^cStfcfcoT, W4rof!^a^S2. 1 9 



3 

i ,2 s i.\cmh-r^tz^\':^ti!bopp.mm^±^<-. 

y 9^^>A^#<-^tj'ft-g-#)L i22 S is^^CS. L i 

S»a = l. 8 7 5 0 nm;6-t,^»LT. ^ji^T-^a 10 
ne. 5 9 1 8 nm'-efoi9. 'ir^^H^-lfifcfc'?© 

tcm) «8 2. 4x10" nm'-CfoS. rroffiumi*: 

±z.m^^m^yhu—!fi!)i^m^fi.mmt^m£ 20 

[0 0 0 9] itz. wm-i^^^^^^i^iiL^'f- (?^* 

fa, SFa^P 63/mmc) 2firo£EI&]l^^^^-r■ 
V^•5o *&T-^iCa = 0. 2 6 6 5 nm. c = 0. 494 
7 nmA^^mW-l^r. m&^^^mi-iO. 0 3 04 28 
lil&S^-HBroife*5ft:««l 5. 2X1 
O"' nm'X'h^o S&'-y f-^'A-7C^Wtllll;4-fc^J 
if-f-Si:, V^<o;i^ro^t;-&i|^^lrST. fti^«)(-*tyf- 
!>A^#<-^tf{fc;-g-!^L i Zn^-^CSo LiZnro^ 30 
fB^W'S¥<fi;t&^^ grB^lfFd-Sm) (C(4 8 

fli(0ffilS)f.T-;6S^tnTV>S<, ^©l!&^:^^a = 0. 6 
2 0 9 nm^i^bm^LT. W5:^&-?<*afiO. 2 3 9 4 

m^^&.^'?"¥<^Mm'?'mxm\^^tzm (±29. 9x 

10" nmXh^c r Ott(4¥fls:MI&(0 1 . 9 7 ^T' 
fe!5, «i|£|-tillg»i-5o 

[0 0 10] rfDi^l-^^Xtm^^-YStP^t-S 

[0011] -rfj:t>-hV'r^j^t^t^^^m!$.i-^miif 

LTV^6o 50 
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[0 0 12] ±ai(75*#:WiF4tMne»9. mW'Ttm 

S3t;0Sc a Z n SM. A 1 L i S i M(^^^■fi^ 

b ^ii^mUWl fit. ih-Y j> /u^^ilt-teweic* ^ 
infz^mmt LXiih^tlUl^mW- 7-240201# 
ii^ffi. #M¥9 - 6 3 6 5 1 ■^^#(CtlS$tLTV^5<, 
[0 0 13] #M¥7 - 2 4 0 2 0 1 -^-i^jafc:?!^ $tL/c 

mMmm^kitmLx imm-^^ i' /i-^tttiefe* $ tvx 

^^mm'kmm^t]AM\^xmM^^\-tMi:kX' 
t> 1 2%SaL^^ttJPL-rV^ncV\ ioT. ^WPJIrt 

mtm'kmfn\-tm:§i^^m)fimcvc,-<x:kWim*mt]\ 

[0 0 14] ^^d. i|tM¥9-6 3 6 5 1 -^^iifglil^T^^ 
tbfctf *^(4, -^rroHJafil t ^^m\z L i - P b ^^^U 

L/i^L. 1 0~2 of--!' i^'/U-ST'tD^iii^ai-y-'f ^'yUT'^iJc 
mM^(r)WL'Pi>^m\^<. :^tSi3-tSl5tu5Mg2 Sn 

(' ^o^^T tft 2 0 ■y--r ^ 7 0 %sg 

[0 0 15] t.fz. #F»a¥l 0-2 0 8 74 1 -§■^^^' 
02^ffii^fc«-a-et 3 7 2iJ-^^'yu-c. ^idsg:*:^ 

go 7 0%ST'i6;TLTLS 9o 
[0016] 

Jlffl«(75 2:K5E3^. S^TC*. 1 2|^7C*. 1 31S 

7c*. tihmz.mm-^^< l 4l^7C3ll;i^t^£5i¥;5^ibjM 

-g-feit:-fc2.«-»^fflV^5:ii:-t:-|ltBA(c:i ijffi^m. 

%-^^%'y^-f)vt^m\L^)=}-'0-i^imk-zn\^x- 1 o~4 

0 p pmcD4SHlc4C> ;4^o- 1 0~4 p pmlC^t'l'V 
•:x^•:^/^^t■or Sfcfl- l 0~0 p pmOp(-l' V 
■>^"-f 1 0 ~ 2 0 p p mlc^ixS 'y^-fivn 1 ~ 

1 0{$03SS-efo5ri:lr#mi:i-5r tT't^5l5WS^ 
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5 

[0 0 17] *||PJ(DAffiWip|-t?@ffiAf4iS^*ro-ir^ 

as, mmf^. ^mmit^!^. ^ti^-ti* 

[0 0 1 81 ^LT. iJ^l>i>.^^SJ£i-5 10 

•^-/u-e 1 0 ~ 2 0 p p m®fflt:i5.tLv •?:<D#S•t^'l' h 5r 
(i, ' L i ;Ka^*ii|->^-tyi't:— 1 0 ~4 0 p p 
[0 0 19] Yf-'l' b(±. -g|5^"SIi2giat^il«-r?)V^ 

[0 0 2 0] rwj;5{cpr3^/iyf-i>i.i^--i' hx, Yw 20 

r t t^X'i i>o 19 S«i^ffilc*5V^T' L i 

- 1 0~4 0 p pmOtaHl-attx 

- 1 0~4 p prntdtrnttSr i:T\ Xf-'f Y^^ 

[0 0 2 1] Yf-'f hro#ffi*^-t— 1 0~4 

p pmi;imtL.5v':/-?-yV';6^ xf-^r hrofffi^/T^1-i 0 

~2 0 p vrD.\Z.m\,h'yifi-l^<0\--\ 0<ScD3MST'fc 

^^^^<):'9i^^S<l:^^^5„ 30 

[0022] \z.if.mmt. 

[0 0 2 3] ioTiS^ftX-^tLiti^-f iJ'/ViNptt^^i' 

^-f - 1 0~4 0 p pm (75^11 [.latl-s ;5^offiS*?r% 

1 0~4 p pmlwiy^-t/U/ismix5wi:^5j;v\ 

f^-^At^^ffi^^^-f- 1 0-4 p pmlcSC 

2 0 p p m\Z.^tl^i^y-t/\^(r> 1 — 1 0f&O3SgT'fotb 
[0 0 2 4] *^H^I'fflV^P>t^5IES5:0^~:ft11l4. y f" 

[0 0 2 5] :^^mx'm\''hn^-kmufMi. m^At^ 50 
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fiSlTC^^^I^-'T. JimC'2]K7U*. a#7t*. 1 2 

1 3;K5E*, f-j:!bWzmm^m< 1 4i^7c«;5^e5/i 

10 0 2 6] *^B^(^ffiV^tix?.iS-a-gt^05M3t*i*<D 
53^(75iiJiS!tt)^. SiC'ISffi, n-/P«.i«|^j£ 

AS^, ^LT-?-0@taA^?-cD)lig(73^®*fc(±-S5 
lr«ai-Sll*@B^tffm$it> i<0'^(Omi&mcX^. 
«-@ftA, B(D*S-1±^Ki65r t^e6<]tc:Ltv^5d5 

[0 0 2 7] -^-W^fttOSSIiti^jfet LT(4. mmA<Dm^ 

CD*EI-. laif BS:fM-r5 0[^iei>^/i|l^gA(r-g-4ti 

i "9 . BffiA^^COJ^^D^TcSS^Httll-teSfcL 

i^mSi: LT@^@BASJf^^$^^^„ 

fife. ft^S^ff^fife-5rtfe''j;*l*T'fctutfffll>5r t;4S-C# 
[0 0 2 8] *:|§BJ(cfflV^bti6ftffiffl»m^iJtt, 

ai:%^W*b<. !tt(ci~3 Ofi»%;i5^ff^ LV\ * 
f::2|s:^P^ A®W5|sf (±-?:ix g fejitt ^ t -t 5 
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[0 0 2 9] 2ts:^HJ|;iffiVNt>ix5Affiffife*^Ji: LT 

^uy, *°!J 7"o t"^:/, /KUt" ^7 7>'^;i^^if^^>' 
(PTFE) V 7-;/{t;t--!Jx> (PVDF) , X 

f-7/^;t^3l^^i^*Ma■^$:^ X f 7 mf^ ^>- 

-^df-f-7y^;;t^ T'n t°U-:/^tm-a-ft: (FEP) , 
7 7yi'::i-ci Ui^— /■?— 7/V'::*-n T/^'=¥/^e'•=^/^•3:— 
x;^*a-a-^*: (PEA) . ^-yfbfc'-UxV— 10 

^n:n^Uy*a-g-<i|s: (ETFETO , ^Ui^noh 
y 7/W;tD3i^UV (PCTFE) . 7s/'(lit-=iyx>' 

yjViru^i-vy^m.-^'^ (ECTFE) , 7 y{\L\i^ 

x-i-uy-T^ V /i-m^m-^^^tzimmmn (Na 

') -Y^vJi^lSff^ nif-i/:/-^^?^ yyuK*m^f*:* 
)tl±BtFlB*t!|Sf© (Na') -^.t-ymmi^. ;n^i/y-7 
y/l-^^^/L'*a^#:*fcHmII3Wf4<75 (Na*) 

fcllBuEWi^ro (Na*) 'i';i-^^ffi«:^¥(f5*;i5-c- 

\^y-7^vjm^m'^i^ttzi,mmfn<o (Na') 30 

-Y^i-v^ffifr. s^=9-uy-/^^^)jvm^m-^W-^fz\i 
SulEWf^ro (Na*) 'i';t>'$i?1il*:. ni^uv-T^'y 
yi^iS^9"/W**^#:*fcliHuKW4<7? (Na*) -1';^^ 

^iWt^Pr(r> (Na*) 'l':t:/?il1Si*-Cfc?)o 
10 0 3 0] LT 

ft^ff T' fe^^(^^5IX:• t i V ^. i^J ;i (±\ tt5f4 1 L T :^ X >- 
5 0 0 mtOtiOA^fflV^PjixSo 

[0 0 3 1 ] *^?eic:fflv^t.tL5iEffiW(c:(i, y^"^ 
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LixCoOs. Li.Ni02, Li.MnOz. L 
i . C o , N i IT Oa , L i . C o , Mi-, Oi . L i , N i 
i-y M, O^s Li.MnsOi, Li.Mna-, M, 0< (M = 
Na. Mg, Sc. Y. Mn. Fe. Co. Ni. C 
u. Zn. Al. Cr. Pb^ Sb. BiD^h<P^£< t 
%-«) . (:irT'x = 0~l. 2, y = 0~0. 9. 
z = 2. 0~2. 3) i^hifhfl^o rrT'. ±lB(7?x 

'J^'^MiL'tm. *-1t^StttiK^fflv^fc*t5:^^y-7 

[0 0 3 2] :$i^mTmm^n^iEmmmmMii. m^^ 
I& («s;t^ii«a^ct') . xitmmfiif(Di/y77^ h 

m. T^^yy-fyy^. 'ry'^^^yrfyv^. ^^y 
^-)vrfyyi'. yy—^^^y'yy^. yy':^^y y^ . 
^-^)V-ryy^^<r>-f}~if^y-fyy^^. mmm. 

t'<Dmm.^<y^:^:h~m. mit'?'^yfj:t'(omm.^^m 
m<mh?>\'^i^t(]}y:^~yymmmj:if(Dmmmm\i. 

PIS$n^iV^;4■^ jEmUn\:iMLX 1 ~5 0MS%iS» 
^L<. i^(Cl~3 OSiyo/iSJJi LV\ *-*>-^/ 
^^r'fhT'tt, 2~1 5M*%;45i|$(^$ft 
[0 0 3 3] :*:^igtfflV^ibtl-5iE«iffl^«^Jt LT 

fi. B'^m&mm. mmimmm<D^'-rnxh^x-hi: 
v\ ^mmi^t^\'^xB^L\,^^*mn. m^it. yt°D^ 

'f-yy, sKy^'ofuy. ^])y hyyf^:ta:i^'^yy 
(PTFE) . ^Vyyit^'^Vv'y (PVDF) . y. 

'^yyy'^ i>:i^y^'M.. y- Vyy'^^'^^'f-yy—^^ 
•^)-yj\y:ttij:^^yy^m'^i$: y- Vyy I'^-^^^'fyy 
-^^fyjvi^u-fu'dyy^'m.'^i^ (FEP) . xh 
7 7 fVirusL^^-vi^—^'—y ivir'oT >y^j^\i^^}\^^~- 
x/WiltE-a-fr (PFA) . y y\'c'd=-^)yy-^^'fy 
w^fi-^i*:. 7 s/{kt'= y r v-^ d d 

^uj^^yyi^M'^it (ETFE^JJi) . yf^^J^auh 
]) y/U±o:^i-yy (PCTFE) . y yit^'=^Dyy 
— :>-^7>'i';tn7'p t°uy*a-g-fr. -fafyy-T 

hyyjl^:i-ciaLi-U-y^^-^^^ D D h y 

y/U:i-u3L'f-uyjt^-^^ (ECTFE) . ^yftf- 
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:x.-rviy-T^'))Vm^%.^^'^fz.\±m%mP^(^ (Na 
(Na*) 

y 7:v^l::fc:^':^yx> (PVDF) . /K y x h 7 :7yW;^n 
OL^VI/ (PTFE) T'fo^o 
[0 0 3 4] *?g?^t::fflv>fetv^IEffiffl*mf^t LT 

ffi I c — /K:/ fc 5 V ^ f i ^ ^ :/ ^ a ^ it t CO ^ ffl 1/ ^ e> 
[0 0 3 5] mffi^^^J^-^l^ »«^J-^^«^i^^te^ 

^mmm^^^^?>^tt'^x-^^o y^y-\t. mi^^ 30 

7j<yzii^i/>'7:^if£^:^i/:7^ ^/^/Ky -7— , :0y 

[0 0 3 6] ^Mm^RtiEm^(omj^\ts 

[0 0 3 7] *|g0^^cffi^/^bi^^^*a»Ktt> 40 

(EC) . 7"n t:"l/>';^-^'-t^- b (PC) . y'^^i^^ 
(BC) . fc:^::^U>';^-AK^^- h (VC) 
?ii:*<oiii|^;?7-^';t^- hS. v^^^/u*-:^K^^- h (D 

MC) . h (DEC) . m^/u^^ 

/u;i7-7K^^-h (EMC) . v^t'd tVU';^-^^;^- h 
(DPC) tj:t'om^:^-y^-^'^-hm. ^'K;^^/K S 
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^COy b^-^, 1, h^::X:3i>$?y (DM 

E) . 1, 2-v?:i^ h:^^-!^^:.^^- (DEE) . ::^h^i^ 

/ V^i^:=^if> (EME) m(r)m^^-v';vm. "rVy 
MV^yyl^s 2-y ^/i-x b Kny 7 V^(7^?ii|jc 

xY\ i>ir^Vyy. t±Y=^Y')j\^. T^ntvu-hy 

::ihn;/^>, zn^yW^ / ^^'^ ^ A, y b y in 
;Vi^y>, :^=f')Vy.)Vit>^y:y^ 1, 3 - i/;^ ^/U- 2 - 

[0 0 3 8] m?>0^jSlC^«?'t5y^'?A«t LT 
fl. L i C 1 Oi . L i B . L i P Fs . Li 

AlCl.. LiSbFe. LiSCN. LiCK Li 
CFs SO3. L i CF3 C02^ Li (CF3 SO2) 2. 
L i A s Fe. L i N (CF3 SO2) 2. L i Bio C 

. mMmm:^^^^-'yWJ^'y-^. Licu Li 

Br. Li K :^ D P/j^'^ vy K :7 

mi-^^t-^^^X^^^K #lcL i PFe^-^Sit^r i 
[0 0 3 9] *^P^lwiott5^{;:»SLi^^7Kmfi?H 

2'-2mo 1 / 1 /J5»* LV\ 0. 5-1. 5m 

[0 0 4 0] «S?*SOft!ilC7^(D«7i|lf$:|lfi?Kt3 

*flibHTV^5o 3^cC;?)^T*ts L i 4 S i . L i < S 1 
-Li I - L i OH. ,Li3PO^- (1-x) Li4S 
i O4 . Li2SiS3. L i 3 POh - L i 2 S - S i 

WX\t. mK.lt. y^s^J=^^l-y:t^^-( Y\ 

V'y:t^V--{ V\ ^°y /l^x y^rirV. ytsVT'yV'yy. 
7Ky3if-i/>7.;u:7^ H\ /Ky t^'^/u-T/u^'— yu. >Ky 
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[0 0 4 1 1 ^bic^ i!t«^sstS!|#tt^eicfi;-r5s«) 

[0 0 4 2] ^ t LTtt. 

L^<CV^^la•7:■fc5rt;^|Sa*b<s FJ^-tf^ 0. 01~ 
«g6<JJ-f*. 1 0~3 0 0 ^^m;6Sffl^^ib^^■5. *fc, S?L 
^n-S^iS^ -^6<]t(±3 0~8 0%T'fe2)r t;4sa*L 
[0 0 4 3] jK!J^-W!|6|-(C. 
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[0 0 4 4] ^fc. *^B^ro^7k«^«-if5;Sit(±. SI 

[0 0 4 5] 

[0 04 6] Mmm^<Dm^:ij'& 



20 [0 04 7] :ft11W«^1iJ^)ci-?)^7t;*(73l^'f*^fcf4y 

(«i) (c^-r^ffii&gT'^^L, ^(omm^^o 

#*fc{4^JRrHl^t:^ifecoEltg||?agJ; 19 1 0°C~5 O-C 
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Si 


Si, Ai a^i^ 


HIS 


577 


Si : Al=40 : 60 
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Zn : Ge=97 : 3 
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76 
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73 
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12 
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70 
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78 
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10 
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76 
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70 
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11 
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70 
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23 
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78 
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77 
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75 


1316 
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12 
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70 
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15 
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23 
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78 
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77 
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77 
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71 
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18 
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80 
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78 
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4. 1 
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77 
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75 
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70 
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f-^Mmm\^n\^x. -i o~4ppmot6H(w^u.?) 

i^i^i-zl't^. 1 0 ~ 2 0 p p m\Z^ti?) i^^±/U(D 1 ~ 

[0 0 6 0] ti:is^mMmx'm\'^t.Mmum^mi^-r^ 

7C5l»4. m^Ai^S i <DWi^. 2m7tmt LTMg, M 

#7D«i: LTC oiBit>'N i . 1 2i^5t;*t LTZ n. 10 

g, il^TC^t L-tCui3j;0:v. 12:^7£*^LTC 
d. 13;^7c*tLTAK 1 4®57t*i: LTG e^ll 

[0 0 6 11 ■^fc^munm^7i.m(oi±]^?^itmc-o\,-^ 

Iffi (@tlA) ;as^(c:<>-l'^ (Si). (Zn) ^ 20 

±#:i:Lfc|BT\ t5~oSiJ(Dti (@^SB) ^a^^Wjg O 

it}i:^mi^m\^m^-r?>iy<DTiifj:\>\ ^bi-, iba 

(4. <^'f'* (Si). (Zn) (D?^i^CbfH1rViifj: 

<. ^7t^&.^(D7tm. m^ii. O. C. N. S. C 
a.Mgs AK Fe.W. V, Ti. Cu, Cr, C 

LTV^57E*-^-tixEil^<7)7C*, f!l;t«. O. C> N. 30 
S. Ca.Mg. AK Fe.W. V. Ti. Cu. C 
r. Co, P^ro7c3gdS'^»ffltL.Tl^-5*-g-'b-&*tl. 
5. 
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[B?^ro?^m] -fez-^u—^. fc-iU^Df-'? 

^JK^T?. MiBH^iAfi-^-r*, m^(DO^fj:< t^-m 
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Ji^«<75 2K7E*. S^TC*, 1 2m. 1 Si^iit 
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- 1 0 ~ 4 0 p p m(D^miC^ ^^O- 1 0 ~ 4 p p 

LT. - 1 0-4 p p ln(73telatc^tC5->^^~■■f-^^;^l^ 1 
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